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Simple bone cysts are nonsymptomatic lesions. They typically involve the medullary cavity, but they can also be found in nonlong
bonessuchasthecalcaneum.Theirtreatmentremainscontroversialvaryingfromobservationandconservativehealingtoirritating
injections or bone grafting. In the case of a pathologic fracture, surgical treatment seems most appropriate especially when the cyst
issituatedonaweight-bearingbone.Wepresenthereintherarecaseofaspontaneouslyhealedpathologicalfractureoveracritical-
sizecalcanealcystofapatientreluctanttoundergosurgicaltreatment.Aninterpretationofthehealingprocedureaswellasareview
of the literature is presented.
1.Introduction
Unicameral bone cysts are lesions for which little is known
concerning their aetiology and natural history. They are
relatively common in the humerus, femur, and tibia, but
quite uncommon in the calcaneum [1]. Calcaneal cysts are
usually nonsymptomatic, and some of them are detected as
incidental ﬁndings. Treatment of calcaneal cysts has been
advocated based on the fear of pathologic fracture and
collapse [2]. If conservative management has failed, other
options include surgical management with curettage and
bone grafting or with steroid injections [3–5]. The afore-
mentioned methods may obliterate the cyst and anticipate
a pathologic fracture. But what shall happen if a pathologic
fracture already exists? In this case, surgical intervention
with bone grafting [1, 2] or calcium phosphate bone cement
[6], in order for the void to be ﬁlled and fragments of the
fracture not to collapse, seems to be a one-way solution
[7]. The surgical treatment of a pathologic fracture over a
bone cystisevenmore substantialwhendealingwithweight-
bearing bones such as the calcaneum. Herein we report
the rare case of a spontaneously healed pathologic fracture
over a not healed calcaneal bone cyst which to the best of
our knowledge has never been reported before. Conservative
treatment was selected as a result of the reluctance of the
patient to undergo the indicated surgical treatment.
2.CaseReport
A 19-year-old man presented to the accident and emergency
(A & E) department with a painful left heel after falling oﬀ
from a height of approximately 1m and landing on both
feet. He was mobilizing with diﬃculty on toe-touch weight-
bearing mobilization. His left hindfoot was swollen and
extremely tender. Plain radiographs (lateral and axial views)
of both feet were acquired. The right hindfoot proved to be
free of any fracture or other pathology. The left hindfoot
radiographs revealed a large radiolucent area in the anterior
half of the calcaneal body resembling to a cyst (Figure 1).
In the eyes of the on-call registrars, no fracture pathology
was clearly evident at the time. Since the clinical view was
quite aggravated, the calcaneum had a strange radiographic
appearance, no deﬁnite diagnosis was set, and a computed
tomography (CT scan) was requested. The CT scan revealed
an undisplaced pathologic fracture over a 3.8×2.4×4.2cm
calcaneal simple cyst (Figures 2 and 3). The fracture of the
calcaneum had a tongue type conﬁguration extending to
the junction of the anterior and posterior subtalar joint2 Case Reports in Medicine
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Figure 1: Axial and lateral plain X-rays showing a large radiolucent area in the anterior half of the calcaneal body resembling to a cyst. The
lines of the pathologic fracture can also be observed.
Figure 2: CT scan views on the transverse plane showing an undisplaced pathologic fracture over a simple calcaneal cyst.
at the superior aspect of the calcaneal cyst. Both medial
and lateral walls of the pinned out calcaneum were also
fractured. The sustentacular process was involved by the cyst
only at its base with a more mid-to-distal aspect completely
normal. The cyst, which was void of bone, ﬁlled 100% of
the intracalcaneal cross-section in the coronary plane and at
least 50% in the sagittal plane.
The patient was consulted to undergo surgical treatment
for grafting and stabilization of his fracture. However, he did
not consent to this and chose to be treated conservatively
although he was warned about the possibility of improper
healing and recurrent complications. After the patient’s
refusal to be admitted in the hospital, a short leg posterior
slab was applied prior to discharge. He was advised to
have ice therapy, foot elevation, and non-weight-bearing
mobilization. The posterior slab was transformed to a below
the knee jigsaw cast in 2 weeks, after the swelling had
totally subsided. Radiographic control 4 weeks after injury
(Figure 4(a)) showed signs of healing, and the patient was
advisedtostartperformingrangeofmotion(ROM)exercises
in order for ankle stiﬀness to be avoided. New X-rays, 8
weeks after injury (Figure 4(b)), revealed callus formation
at the fracture site. This, in combination with the lack of
pain or tenderness symptoms, drove us to the decision of
allowing partial weight-bearing mobilization to be initiated.
Full weight-bearing mobilization was allowed 12 weeks after
injury. The patient was under monthly radiographic control
(lateral and axial views) for the ﬁrst 6 months remaining
asymptomatic. He was discharged back to the care of his
general practitioner and was advised to be clinically and
radiographicallychecked on annualbase.Athis lastfollowup
18months(Figure 4(c))afterinjury,hewaspainlesslyambu-
latory with no restriction to his ankle or foot ROM although
there were no signs of mineralization in the cystic lesion.Case Reports in Medicine 3
Figure 3: CT scan views on the sagittal plane showing an undisplaced pathologic fracture over a simple calcaneal cyst.
(a) (b) (c)
Figure 4: (a)Radiographic control 4 weeks after injury. (b)Radiographic control 8 weeks after injury. (c)Radiographic control 18 months
after injury.
3. Discussion
Simple or unicameral bone cysts are benign ﬂuid-containing
skeletal lesions occurring most frequently in the ﬁrst 2
decades of life [1, 7–11]. In children and adolescents, most
cysts are in the proximal ends of the diaphysis of the
humerus or femur [8–10]. Other locations such as calcaneal
occur mostly in adults (with a prevalence of about 3%)
[8, 10, 12, 13]. In this location, they are found at the
base of the calcaneal neck at the inferior anterior margin
of the posterior facet [1, 2]. The male to female ratio
is approximately 2:1 [1, 12]. Most simple bone cysts of
the calcaneum (60%) are asymptomatic and are found
incidentally on radiographs for other conditions [1, 2]. They
appear as well-circumscribed areas of oval lucency within
the anterior portion of the calcaneum below the sulcus
calcanei and the posterior articular surface for the talus
(facies articularis talaris posterior). There may be a thin
sclerotic rim around the lesion. There is minimal or no bony
trabeculae transversing the cyst [1, 7, 14]. Heel pain is the
presenting complaint in 38% of the cases [14].
Awidevarietyoftreatmentmethodshavebeendescribed
for the healing of unicameral bone cysts, while there are
no guidelines for their management [2, 13, 15]. R. W.
Smith and C. F. Smith [1] treated conservatively patients
with no symptoms or patients with activity-induced pain.
Many authors recommend surgical treatment based on the
fear of pathologic fracture [2, 7, 8, 16]. In Pogoda’s study
[7], operative treatment is recommended for symptomatic
critical-size cysts (100% intracalcaneal cross-section in the
coronary plane and at least 30% in the sagittal plane)
because pathologic fracture is a signiﬁcant consequence
in this group. Treatment options vary from injections of
steroids to multiple drill hole decompression, curettage and
bone grafting, curettage combined with multiple drilling,
and decompression with or without placement of Kirschner
wiresorscrews[1–3,7,8].Pathologicfractureofsimplebone
cysts is common and often leads to the classic plain ﬁlm
ﬁnding of the “fallen fragment” sign, which occurs in about
20% of cases [17]. Concerning the calcaneum, pathologic
fractures are rare (2%) because of the usual positioning of4 Case Reports in Medicine
the cysts in the non-weight-bearing region of the calcaneum
[1, 2, 6–8, 11]. This may be the reason why a pathologic
fracture with collapse has not been reported in cysts of
the calcaneum although it is common in cysts found in
other locations such as humerus and femur [2]. Nonetheless,
collapse and deformity of traumatic calcaneal fractures in
adults yields such poor functional results that surgeons
universally hesitate recommending observation as the sole
management of a signiﬁcant-size cyst of the calcaneum no
matter its positioning [2].
Based on the literature, conservative treatment was not
a rational option in our case for two reasons: ﬁrst, we
had to deal with a critical-size cyst, based on Pogoda’s
description [7], and second, we had to manage a pathologic
fracture over that cyst. However, we were obliged to the
decision of not surgically interfering because of the patient’s
reluctance to be operated even though he was informed that
his situation was expected to deteriorate and that delay of the
operation would compromise the ﬁnal result. Surprisingly,
we were wrong, and the patient proved to be right. We
never saw the “fallen fragment” sign as healing of his
fracture spontaneously occurred and full weight bearing was
accomplished 12 weeks after injury. It has been stated that
simple bone cysts have a tendency to heal after fracturing,
and in the long run, the fracturing itself is somewhat
beneﬁcial [18]. Dav´ e et al. [19] reports the healing of a
humeral bone cyst after a pathological fracture. In our case
though, the fracture healed without healing of the cyst being
accomplished simultaneously.
It is notable that although some authors advocate oper-
ative treatment based on the risk of pathologic fracture [2,
4, 20–22], others disregard that the biomechanical strength
of the calcaneum is compromised by simple bone cysts
[23, 24]. We tend to agree with the latter opinion for the
reason that although our patient suﬀered a fracture over
his calcaneal cyst after a medial-height fall, his fracture was
spontaneously healed, and moreover, he has been asymp-
tomatic thereafter for the next 18 months. The paradoxical
healing of the pathologic fracture without simultaneous
cyst healing, in the case presented, may be an exception
to the assumption that fracturing may be beneﬁcial for
the healing of simple bone cysts [18]. Moreover, one could
think that conservative treatment in a cast might be optimal
for pathologic calcaneal fractures. However, even after the
experience of this case, we would still recommend surgical
intervention to the next patient that would show up with
a similar pathological fracture pattern. Further research is
needed for deﬁnite conclusions to be drawn and for us
to understand if our patient was safe or just lucky. A
ﬁnal point we believe should be made is that doctors of
the A & E department shall always ask for a CT scan
whenever a calcaneal cyst is observed on plain X-rays. Apart
from revealing potentially occult pathologic fractures, as
happened in this case, a CT scan shall also inform on the
characteristics of the cyst indicating the most appropriate
way of management.
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